MicroRNA-143-3p promotes human cardiac fibrosis via targeting sprouty3 after myocardial infarction.
Myocardial infarction (MI) is one of the most catastrophic diseases threatening human health in the world. Because cardiomyocytes have a minuscule regenerative potential, the natural repair of infarct healing after MI shows fibrotic scar. MicroRNA-143-3p (miR-143-3p) plays a critical regulatory role in various pathophysiological processes in the heart. Sprouty3 (SPRY3) is predicted to be a potential fibrosis-associated target gene of miR-143-3p. The aim was to explore the role and mechanism of miR-143-3p in the infarct healing after MI in vivo and in vitro. Myocardial samples were obtained during autopsy from 12 human patients with or without MI. An increase in miR-143-3p mRNA levels was detected in the infarct zone of human MI samples. Moreover, silencing expression of miR-143-3p by antagomir-143-3p alleviated fibrotic scar in MI model of mice. To assess the mechanism by which miR-143-3p may function in fibrosis, human cardiac fibroblasts (HCFs) were transfected with miR-143-3p mimics and inhibitors. MiR-143-3p overexpression promoted HCFs proliferation, migration, transformation, and extracellular matrix (ECM) excessive accumulation. Additionally, miR-143-3p inhibitors reversed the fibrosis effect of HCFs treated with transforming growth β1 (TGFβ1) in vitro. Importantly, a luciferase reporter assay demonstrated that miR-143-3p could directly bind to the 3'-untranslational region (3'-UTR) of SPRY3 mRNA. Lastly, HCFs transfected with SPRY3 siRNA (si-SPRY3) enhanced the activation of the P38, ERK, and JNK pathways in the process of fibrosis. MiR-143-3p promoted fibrosis along with SPRY3 degradation and the activation of its downstream P38, ERK, and JNK pathways. Our results may contribute to improve the quality of life in MI patients by interfering with the role of miR-143-3p in MI area.